Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.050; wR factor = 0.137; data-to-parameter ratio = 12.1.
The title compound, C 11 H 9 F 3 NO + ÁClO 4 À ÁC 11 H 8 F 3 NO or [(C 11 H 8 F 3 NO)H(C 11 H 8 F 3 NO)]ClO 4 , contains two 8-(2,2,2-trifluoroethoxy)quinoline molecules, one of which combines a proton from perchloric acid to form the corresponding quinolinium cation. The quinolinium and quinoline rings form a cationic unit via an intermolecular N-HÁ Á ÁN hydrogen bond. The heterocyclic units are almost perpendicular to each other [interplanar angle 86.97 (6) ]. In the crystal, each perchlorate anion bridges two adjacent cationic units and creates a chain by a combination of C-HÁ Á ÁO hydrogen bonds. Two inversion-related chains associate into a molecular column by -stacking interactions between the quinolinium rings. The perpendicular and centroid-centroid distances between adjacent quinolinium rings are 3.501 (3) and 3.634 (9) Å , respectively. The molecular column is linked to its neighbors, creating a two-dimensional network via the weak -stacking between the quinoline rings [perpendicular and centroid-centroid separations 3.340 (4) and 4.408 (4) Å , respectively]. Finally, a three-dimensional framework is formed by a combination of intermolecular C-FÁ Á Á contacts. One -CF 3 group is disordered over two positions of equal occupancy.
Related literature
For background to quinoline derivatives, see: Moret et al. (2006) ; Kalita et al. (2009) . For related structures, see : Ouyang & Khoo et al. (1998) ; Karmakar et al. (2009); Al-Mandhary & Steel (2003) ; Zhang et al. (2006) ; Zheng et al. (2006) . Forstacking, see: Kalita & Baruah (2010) ; Chen et al. (2005) ; Liang et al. (2002) . For C-FÁ Á Á contacts, see : Prasanna & Row (2000) ; Saraogi et al. (2003) ; Choudhury & Row (2004 Table 1 Hydrogen-bond geometry (Å , ).
Cg1, Cg2 and Cg3 are the midpoints of the N1-C5, C5-C9 and C17-C18 bonds, respectively. Symmetry codes:
Data collection: SMART (Bruker, 1999 ); cell refinement: SAINT (Bruker, 1999) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. 
Comment
Molecules containing quinoline moieties have attracted much interest due to their significant bioactivities (Moret et al., 2006) and potential applications for constructing supramolecular systems by various hydrogen bonds and π-π interactions . Numerous crystal structures of 8-substituented quinolines, most of which are 8-alkyloxyquinoline derivatives have been reported (Karmakar et al., 2009; Al-Mandhary et al., 2003; Zhang et al., 2006; Zheng et al., 2006) , while the crystal structures of such compounds exhibiting fluorinated alkyl groups have rarely been described. We synthesized a new trifluoroethoxyquinoline derivative and attempted to prepare its Ni(II)-complex. Surprisingly, a complex without the Ni(II) ion, namely 8-(2,2,2-trifluoroethoxy)-quinolinium-[8-(2,2,2-trifluoroethoxy)-quinoline] perchlorate, was obtained.
Here, we report its crystal structure.
In the crystal structure of the title complex the asymmetric unit contains one perchlorate anion and one organic cation consisting of two 8-(2,2,2-trifluoroethoxy)-quinolines and a proton (Fig. 1) . In the cationic unit, one quinoline ring is pro- Table 1 ). This distance is shorter than 2.729 Å reported for a similar quinoline derivative (Ouyang et al., 1998) . Such a short distance may be ascribed to the presence of two weak C-F···π contacts (Prasanna & Row, 2000; Saraogi et al., 2003; Choudhury & Row, 2004) between the non-disordered trifluoromethyl group and the quinoline ring. Separations of F5···Cg1 and F6···Cg2 (Cg1 and Cg2 are the centroids of N1-C5 and C5-C9 bonds, respectively) are 3.099 (3) and 3.166 (3) Å, respectively. The quinolinium and quinoline rings are almost perpendicular to each other, with a dihedral angle of 86.97 (6)°. The other trifluoromethyl group is disordered over two orientations, with refined site-occupancy factors of 0.5.
In the packing of the title complex, there exist intermolecular C-H···O hydrogen bonds, C-F···π contacts (Table 1 ) and π-π stackings (Kalita & Baruah, 2010; Chen et al., 2005; Liang et al., 2002) . The cationic units are alternately bridged by perchlorate anions with intermolecular C-H···O hydrogen bonds and form an infinite one-dimensional chain along the c axis ( Fig. 3) . Hydrogen bonds arise from atoms C13-H13 and C21-H21B in the molecule at (x, y, z) acting as hydrogen bond donors towards atoms O3 at (-x + 1, -y + 1, -z + 1) and O4 (-x + 1, -y + 1, -z + 2), respectively. Two adjacent chains running along the alternate orientation are further combined to a molecular column by π-π stacking interactions between the quinolinium rings, with perpendicular and centroid-centroid distances of 3.501 (3) and 3.634 (9) Å, respectively, between neighboring phenyl rings of the quinolinium units. Finally, a complicated three-dimensional framework is formed by a combination of C-F···π contacts, with a F5···Cg3 (Cg3 is the centroid of C17-C18 bond) distance of 3.240 (7) Å (Table 1) , and weak π-π stackings between adjacent phenyl rings of the quinoline moieties, with perpendicular and centroid-centroid separations of 3.340 (4) and 4.408 (4) Å, respectively.
Experimental
A suspension of 8-hydroxyquinoline (0.200 g, 1.378 mmol), anhydrous KOH (0.093 g, 1.657 mmol) and 2,2,2-trifluoroethyl-4-methylbenzenesulfonate (0.385 g, 1.514 mmol) in dry NMP (5 ml) was stirred for 5 h at 393 K and then cooled to supplementary materials sup-2 room temperature. The resulting mixture was neutralized with 5% aqueous HCl and extracted with CH 2 Cl 2 . The organic layer was separated and washed with saturated sodium hydrogen carbonate and brine, and dried over anhydrous MgSO 4 .
Removal of the solvent under reduced pressure gave 8-(2,2,2-trifluoroethoxy)-quinoline as a yellow solid (yield 73%), which was purified by flash column chromatography (EtOAc/petroleum ether = 1:3, R F = 1/2).
Single crystals of the title complex suitable for X-ray analysis were obtained from a solution of Ni(ClO 4 ) 2 (0.013 g, 0.050 mmol) in MeOH (1 ml) which was layered onto a solution of 8-(2,2,2-trifluoroethoxy)-quinoline (0.012 g, 0.053 mmol) in CH 2 Cl 2 (1 ml) at 298 K.
Refinement
All non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms attached to anisotropically refined atoms were placed in geometrically idealized positions and included as riding atoms with C-H = 0.93Å and U iso (H) = 1.2U eq (C) (aromatic); C-H = 0.97Å and U iso (H) = 1.2U eq (C) (methylene); N-H = 0.86Å and U iso (H) = 1.2U eq (N).
In the title molecule, one trifluoromethyl group was disordered over two orientations, with refined site occupation factors of 0.5: 0.5. Figures   Fig. 1 . Molecular structure of the title complex, with displacement ellipsoids drawn at the 30% probability level. 
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